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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide high emitted light 
luminance with application of low voltage by composing an electron 
injection layer of the inorganic compound, and including the organic 
luminescent material having a specified electron mobility and a 
specified hole mobility in the organic luminescent layer. 
SOLUTION: A positive electrode layer, an organic luminescent 
layer, an electron injection layer and a negative electrode layer are 
laminated in order on a substrate so as to form an organic EL 
element. The electron injection layer is composed of the inorganic 
compound (Li20, CaO, LiF, CaF2 or the like), and the organic 
luminescent layer includes the organic luminescent material having 
electron mobility (|ae) and hole mobility (ph) satisfying an 
expression |ie>1 x 10-7 cm2/V.s, |in>^e>^h/1000. The organic 
luminescent layer includes at least one of the aromatic compound 
having a styryl group expressed with a formula [Ar1 means an 
aromatic group having 6-40 carbon, Ar2, Ar3, Ar4 respectively 
means a hydrogen atom or an aromatic group having 6-40 carbon, 
and at least one of Ar1, Ar2, Ar3, Ar4 is an aromatic group, and the 
number of condensation (n) is an integer 1-6]. 
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EL^l 0 2 a<DlmmJfc&&"l&±*2><. 
[0078 ] <S*3 <DH^^>^tC, m 3 ?r#f.b 

it. ^3CDSB5S0Stc*5^^W«EL^ 1 0 4 <D#r® 

sxr&o . i o . ie?l&a^j*ji i 8 % 1 

2. S*aA«14. ^10»ffiB2 0*5j:VBfS® 1 
[0079] C (DWfeE LXT-i*. S-^SA^ 14ii 
£Ha>rtt« »2C0^ft»*iELS-f 1 02<b|5) 

3(Di^^cc46nt^^M^gi5^^)^^ i <ommm 

[0080] W3(DSIIfBB«CC*J»*» 1 

m^aEAtt^riBfesatfi^on^a. iw^t m 
i <djmwi tRMciwo* i^oaAfe <£ 
m^<o^m^mm 1 1* o . e l s^owajss^ «j 

Jl{b^<tt,T&. mt*. LiF, L i , Ch LiO 

*5<tc/L i c i #$>tfen*o »*oc»r^y 

:UR£BMfc < & < »&l/'ttt. MX. IX. BaO, SrO, M 
l^rfc^CC$URg$tl^fc(DTii^l^. M*IX0. In 

[0081] mettc. m 3 <Dnm&f&<D&jtm& 

tt. HSK^ft^Jr^c, JE?U£ASwi£Jl 1 8** iE 
?L$bi^ 1 8 b JEfl&AM 1 8 a £frtbftf£2ftX 

E Lmf- 1 0 4 aCDlgiifog^pjegt^^o 

[0082] <m4<Dmmm>'X(<c. m4^mo 
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ig-C&O. RBSJS1 0. f 2<D»ffiI2 4, IE?l£Ata 
£JI 1 8 . &ytW 1 2 . 1 4:ftf 1 

[0083] CCDSSEL^l 0 6H BSl 6<bIE 
?LilA*fii*fi 1 8 t<Df$tC. m 2 ©Mi 2 4 £Jf Al 
r&£/£*Bfct>rtf:. fff2<D*&^<£^«EL^l 
0 2<tl^-<D«f^£frr£o U^ot, WTOiftW 

6 <hIEftf£Af8ii*JB 1 8 £(DfHK:f9:tt 6*l/cSfl2 (D^iB 
10 112 4CCOC>T(Dfc(7}'C& l 9, ^©{fe^t8/&S^KO(,> 
Ttt. ^l-3<D||Jfeff5®<bl^fil<D^*^t^i^tSE 

[0084] m4<D^^yzlCC*>^e^2C7>^SI12 4 
tt, P^Sl 6^^><DiE7LaA1±%^S^*Wl.rc> 

[0 08 5] CCt 4 ^2^®^O«fiX»*4i0r 

^2(DWSS@<D^$«:oCiT4>^0C^M 
[00 86] <^5©*IS»S>^ 9«:#JR 

aym3S&&& fit , MT-a AJt^#*:®1*"C<& r> r 

*>«:, ^^^-XpJ^BJtg^«|EL^dFCDKjg^ffi?: 
^±ai/cM ( 1 ) fcJ:^ (2 ) Ztc&tC 

[0087]Tft^, ^5<Z)^SS^SI«. @7fcJ:CX 
08tc^J:^^A^#^S2 0 1 ^-Wiltffl 
40 l\ S«2 0 3KI*tfSjt>rffiSb/cffi^CD^SP®2 1 2 

a-2 1 2 f*^. ^tezmmttft&m&ficmMz&r: 

SS2 0 3CC, 0 3^efe5^/ci?><DlsllK 

««|2 1 3A£iS5£U gl«?S2 1 2A-2 1 2F« 

n-enss2 0 3(d@^#^2 i 3 A^essti/cftgK 

K^O. ««2 0 3«rSfe?#&^e>^*?f ; 5C<L?r 

[0088] ccr, mi^^^B^T^-rM^MM^ 

g2 01 ti. K^tf 2 1 0 <b, C<D^^«2 1 0rt<D± 
50 SBK:SK3ti3ffc, SR2 0 3^1^T^^OiS^^ 
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22 1 1 C©Sfi*^^2 1 KDT*^*tl^lBg$ 
2 12A-2 1 2Fi^rMSntl^o CCD* 

[008 9 ] Ztc. Sfi*^^2 1 1 S«2 0 3 O 

*«#»2 1 2*^*, *^«2 i ort io 

-c\ s®2 o s^Tk^^^F-r^^^tc^^nrc^ 

£ e CCDS«^JU^2 1 1 CD±ffi(Dtp^gP^CC{J, 
2 0 3^0^ (SK) 3^^>/ci?><Dlltel*5l52 1 3#H 
fi#ftlc:£S3ftTl>£o C<DSHl^*4gfJ2 1 3CU£, @ 
^^g^££.*--£2 14^§^ ^r-*2 1 

4 <D@l£»mc <fc 9 . WBi&frtf21 itzm&ztitcm 

K03^. §aifi*;^2 1 1 <b<t&&C[5IK**§P2 

1 3£@&4M>£UTeirrSJ:^K&oTl>&o f£c 

S=K2 0 3CD^WC«, 0^f4gB2 1 3&C<fc&Iel 
&Mm2 1 3 A#Stt^fc:S:5£Snrt>£ 0 20 
[0 09 0] XIC. CCD<k^iC«dc$n/c*^^g 

2 0 1 *fflt>r\ rgtSOW^^WW h»4i 
F-^> ht«4) 2p6> 2£S«2 0 3± 

CDSS2 0 3l:Sfi^2 1 1 <Dm$U2 1 2 tC^it 
UXittW-UW&tTZ. CCD*. H7^tSTS«2 0 3 

[009 1 ] CCt, S^-aAJgl 4 £iSJg-r 30 
0 . (EffiR 2 2 1 B«gT&-0(D^iK2 1 2 B 

mfe<DM&&, WiLtfl. Ox 1 0' 4 To r rK&££ 

[0 09 2] :*1>T\ mmm2 1 2B*5j:tf2 1 2C£ 
JJD&UT V *3K«R2 12B*J:af2 1 2C^6*tl* 

bn@m&2 i 3 AtaQ^xm^mm.. m«i-ioo 40 

r pm-C[oIfe2-££o C(DJ:0CCUr. SS2 0 35:S 

%SKB2 1 2 BfcJ:tf2 1 2CH M2 03O 
@fel*S2 1 3AA^, 7k^faJCC^f^58M/cttTn 
/cftgtCiatt£ftTC>&CDT\ Sffi2 0 3CDHSCCJ: 
0. h*#»4»K-/o htm^CD^BtmKfctt* 
S«2 0 3 — CD AJ4ftS£8ilW WCC^M 1 3 1* S C £#*C 

Uc^.t ^3&^^S«2 0 3Cc*fL-r-SI 

^i?^^cim, n^&AJi i 4co0Mrtr\ so 
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2 0 33:&$c£i«r< Xi>£ii><DX?. -ecD^^-X^K 

^(c^S^^Igl^fAcDSO^ses^^ci^iHv a 
[0093] */c, m20[>je5gJf^<DS5Bg^^«5S^ 

mil H7tc^-r<fc^cc. s«2 0 3^Wfittr 

£>£i&&. CGDS&2 0 3CD|g|fett^2 1 3 A 
T6iKSR2 2 lCDRS±CC7Sorffi»O^S®2 1 2 
A-2 1 2F£ffil£U (RSR2 2 1 C£4^S£M, Sffi 

2 0 3^2©SJ4L<!:t/ci*^ M> (1/2) 
xL^jSSt-SCt^tOo fefc. Sfg2 0 3<2>2 

0. «»C0MI««2 1 2 A-2 1 2F*^ k IS2 0 3 

h 0 *tc. CCD<fc^CC«)&T*t MMttft 
ifi. S«2 0 3tc*tur— 7£<DAStP}&*&sXmMZtt 

[0094] ^ /c % ^5 cr>HJS^S»Oi^^^HiS*r 
-5CC^)/c0. @7(C7nf J:^CC, m^C0^*^2 1 2 A 
-2 1 2 F3r. SS2 0 3<D@lKf4^2 1 3A^Wd: 
T£<KeR2 2 lcDR^_h(ci2|ftU. S^co^#®2 1 
2A-2 1 2F<D6fiiaifc (<B^) ^nil/cittc, S 
MMM2 1 2A-2 1 2F4, MSIR2 2 1 <0*^6> 

3 6 0' /nOftRTBRTi C t*J»i IC^. 

K, ^S®v2 1 2*6flKK-T4»^tc«. (ESR2 2 
1 o4>^ 660* ©ftgrESt^ c <L ^jjfjg-c^ 
h 0 CCOJc^tCBK-rSi. S«2 0 3CDSSP^tC^U 

«tU-t. ht*f44CrA 1 aSrfflC^ K-^> h 
Wf4ibTC s *fflC^ a9(C^-rS«2 0 3^:5 r p 
mri3IES-e&3&s6. 0 0 0*>^ hP-A 

Al q(7)IfIS: 0. 1^0. 3nra/s 
Cs<DSK&3l£: 0. 1~0. 3nm/s 
A 1 q/C s ©D? : 1 0 00t>^Mi-A (Sffi 

«> 

[0 09 6]*l?t, H9fc*t^^i«2 0 3JiO 
(4A-4M) CC4dC^^^6tl/c?f^(D^il 



(14) 
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i < a i q *<oa i ) m&tt (jgmt) zxmitmtt 
ytmm (xps) £flH>TSJ5£i,/Co a*. a9cc^-r 

^/7^Ifi2 0 3±<DSflE«£ (4 A-4M) »£2 
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( i 3mm) <bi/cfc©r*^ e$e>n/c*£^ 

[0097 ] 



ansa 


mis (A) 


C s/A 1 


4A 


10 5 3 


1 . 0 


4 B 


1035 


1. o 


4C 


1 O 4 7 


1 . o 


4D 


1 O 8 8 


1.1 


4 E 


1 0 © 1 


1 . o 


4 F 


1 O 9 3 


1 . 1 


46 


10 0 2 


1 . 1 


4H 


1 O 7 5 


1 . o 


4 J 


1 O 8 2 


1 . 1 


4 J 


1 O 6 5 


1 . 1 


4K 


1 O 1 O 


1 . o 


4 l_ 


1 O O 8 


1 . o 


4M 


10 2 5 


1. o 



[0098]—*". 2 0 3 312 
ft/c?ggJI<D*l5&£ < 4 A - 4 M ) IC*$W -5<DgJiE*J«fc *30 



jtKc s/a i ©fflfiEJt (m^it) zmnv 

[0099] 
[^2] 





BOT (A) 


C s/A 1 


4 A 


0 9 5 


O. 6 


4B 


9 4 1 


1 . 1 


4 C 


8 8 4 


1 . 1 


4D 


9 1 1 


O. 7 


4 E 


9 2 2 


1 . 1 


4 F 


1 O 2 2 


O. 8 


4G 


9 19 


1 . 2 


4 H 


1 O 1 5 


1 . 3 


4 1 


1 06 7 


0. 7 


4 J 


90 8 


1 . 2 


4K 


8 9 5 


O. 5 


* 4 L 


9 2 O 


1 . O 


4M 


9 5 O 


1 . 1 
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[0 1 0 0 ] tft6<D*£^6^6^fc<k M2<D 
d& (4A-4M) tcr. KH^ 1 008-1 093t> 
o v C s /A KDfflJSJ* (IJimb) **1. 0-1. 10 



M2 0 3±0DStfE«£ (4 A 



4M) CCT, JgJ?#8 8 4— 1 0 6 7^>^hP-A 
<DtSHf*i©tt"C*9. G s /A i <Dffi/£J±# 0 . 6- 
1. 3<DffiHrtOtt-C^>-SC<b^fii2S^n/c 0 

[0101] 

GmirtZWh* ISSfe^ 1CDW«SE Lf^lO 2<7>ti&$Ct 
[0102] ( 1 ) W«E LX^^DHSflMI 

J»8 1. 1mm. £$2 5mm. ti7 5mm<D 



AXX**-*-/ K ( I TO) frhU&mZl 5 nm<£>3*20 
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HI 0<h£flH*"r£&3 0 (0 7t«. S«2 0 3) <h 

5a»s^/cS, uv (SI^MS) W*7>».ri 
[0103] :fci>"C\ Sfi30* 4 H8«:svrJ:$«:. 

K£«£§3£S2 0 1 CC:fcW*X£*i2 l'ocDSKsM/ 
2 1 1 «:^#T^^ifcCC. iE^LaEAfSiH® 1 8 

10 -rz>my£v^T~>&mmmz 1 2 ak v wtgifefcn 

1 2<D-gi5£»j£-r*5£ (8) t?^3n^>^#«i{b^ 

(em- 1 ) &mmm2 1 2bcc. igsccw^^i 
2CD-^B^«^-r^ie (27) rstsn^^imt^ 

(DPAVB i ) £^Bi$2 1 2CCC, m^'faKM 1 4 
£«^**!i8Wt^& (L i 2 O) *gK»®2 1 2 D 
CC, Pt&Jl 1 6 Zmf&*?2>&m ( A 1 ) &JK4HR2 1 2 

EK-en^*i3e«Lfc 0 
[0104] 

Ut3 2] 



6 



[0105] ( 2 ) W«E L**-<D«» 
#CC»T?, 1 Ort£. 1 x 1 0*To r r VCTO 

A3zl£.(tC feZ>& "CMEE Utcik. s«3 ocomws 1 0± 

tc, iE?LaA$i^ i 8 h mmftxm 1 2 . m^&AJt 
1 4 vm&m 1 6 ^ c oJi-en^AaJi l tw»e l 

i^lOO ft*?. C<D± JEfL&A&gm 1 30 

8 <DJ&f&ft hmWS 1 6CD^$-C<DH«. — ®4>J£^ 
t»§£&<2> C £ * < WISE 1 0 0 £rfESSU tc a 

[0106] <£*)M;f£&)ltClZ* WMU2 1 2 A#>6. IE 

WF<D&ftx>mmm 1 o ±tcjEfiiZAffimm 1 8 

Sa^^Pv-T^XD^SaK : 0. 2 n m/s 
i7^P^7->©IH : 2 Onm 
[0107] ^CC^. X&MK2 1 2 B*$J:a^#®2 1 

2C*6. «Tit^r^-e. -^n-enEM- 1 40 

DPAVB i*H«F«C3R»S*r. IE?L£t Afil 1 8±CC 

n^wts^Tfrf i 2 ^ff^o/c e 

EM-l^iiilg: 0. 5nm/s 

DPAVB iCD^ilS: 0. 1 n m/s 

EM-1/DPAVB i CDMiS : 6 Onm 
[0108] £t*>\ IDB^#T^CC*/cO. ^JS^®6 
iCTjkTTJ&U: L tc& o /Co tUtt. MMU2 1 2B*5 
<£^2 1 2C«, Sfi3 0 (IS2 0 3) OlEltK$ftS2 

1 3A*^, *¥-^^Jtc3 omm-rn/ciis^c^-n-eti 

Rt*6*vc*9. *<Ott«"C»I«kO"C. 4HK4M2 1 2 so 



(27) 



Bi5J:^2 1 2CM*W4iEM- l^tfDPAV 
B i *H«FCCS*3-B''*iife«: % *-^2 Ulrili 
Htt31iT, S«2 0 3*@3£ttiiK2 1 3 ACCySoT 5 
r pmraeStWeWSRJtBl 2t!t'il/fc. 
[0109] -Xt>~C. it»2 1 2 D#>6, fitTCC^t" 

nix v&mmitvrc&ZL i , ozmza 

JBl 4«rJBfiE0fti. 

L i ,OO^SiSS : 0. 2nm/s 

L i ,0©]®! : 5nm 

[0110] *fKCC. ^#2S2 1 2E*6. J£tT<Z«fcfl= 
TAlt»8«t. m^-aA@14±CcmS® 1 6^r 

W«E LJR^F 1 0 2 <h b/c 0 
A 1 QSKMXBL : 1 n ro/s 
A I : 2 0 0 n m 

[0111] ( 3 ) ^«E L*-^©^« 
?#e>n/cW8lEL^l 0 2CC*>W^>^e® 1 6«r^^ 

^-x (-) mm. m&mi o&y^x (+) is^u 
nssmec i o vottSfe^iE^nttiL/cc coi^ 

1 80cd/cm 2 r*D k 
7&«C<b«WBLfc. Sfc. lxiO'^lxiO'V 
/cm - sOD^BE«:EnflQL/c<k#CD, W«S^^S12tC 
te W SW«»*t**4 (EM- 1 ) <DM*&9b& ( u . ) 
<b, JEfL^ttS (mh) <t*r. ^^A^-^^-f h (T 
OF) ^m^X^tx^ti^mL. ±i£Ltc ( 1 ) *?J: 
V <2) CD^fr^S5S-r^C<b^fi^L/c 0 
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[0 112] 



(16) 



* * [3133 
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30 





^UBfdl 




S»S«3 


JttW9l 




/DPAYBi 


Hi-2 
/DPAYBi 


EM-3 

/no 4VTD 1 


EM-4 
/UrAVJJl 


ft=m»m. 

(cb2/vs) 


8.7X10' T 


4.6XKT 8 


2.4X10' 5 


6.5X10T 5 


ms\&mm 

(cmz/vs; 


2.1X1(T T 


1. 6X10" 7 


1.3X1(T T 


9.8X10** 




LUO 


Li,0 


LUO 


Li 2 0 


mam 

(cd/m2) 


18 0 


24 0 


2 3 0 


9 0 



[0 113] [WfeW2]^. C<D§m<DmteM2 k 

jftW 1 ©*SE Lf ^ 1 0 2<D»®£|6]S-r&rK SlJfe 
0J1 <t|5]«fc:S?5§U/Co fcflfU *»e»2Cc4sir>Ttt> 
Htfe^Jl OEM- 1 OKt>^«:. S; ( 1 7) ~efl;*n£ 
EM-2*ffit,>/c *b"C. ?#^>ta/cW«EL^l 0 

*<d*s^ imoy&it&mmzh. ^<Dn<D§tytnm.\z 

240cd/m J t*-3fc, $Ztc % 1 <t f5M$K I, 

r; w^t^s i 2 ictov zmmz&tttn < em- 2 > 

<Dm*&9b& <iu> IE?U£«*S (m„) £**n* 
tlSfiEU HJ£«?92K:*5CiTt>±2iU/c ( 1 ) *5<fci>' 

(2) ^^SIS-r^Ci^rHligb/Co 

[0 114] [**6M3]^CCC, C<D^0JCD^*fe^3CC 

mi tmmtcm&otc. tctcu. *ss^3cc*5^r«. 

HJ6^110[)EM- ICOf^OCC. S (23) -ca?n6 
EM-3^t *ur. f^^n/cWtSE L^l 0 

24 0cd/m l t*o/c e £tc. mt&W 1 <hl^«CC b 
Wi^^i 1 2 tCfcW*W&^tt*4 ( EM- 3 ) 
om^SbJS (Me) <t> JE?L^S6S 4***i* 
*i$JSU *tefi?03iCfeCiTfc±aib^ ( 1 ) 

(2) (D^*?i1IJSTec<b*5ii§L^ 

[0115] [ tmm 1 ] J£©05 1 CCO^TgftW 

«el^i o 2©«fs<t[^ai^£>9. ±mm 



EM-lCDfU>D(C, TIB^ (34) ~C£k$tl2> EM- 
4£J8l>fc. *LT. ^6ti/c-#tSEL^l 0 2CC, 
USSFU chigoe 1 0 VCDiSSfcmff^rEnflOL/Cc *<P*§ 

o'dpavb icom^nnm. (*o jEimnm. 

(u*) ££*n**liBJSU J±««l CC*5C^r«. ± 
SiUfc ( 1 ) (2) cD^ff*^SL/^C^C4*?g 

30 ^!L/Ce 

[0116] 
[*t3 3] 



(2 8) 



[0117] 

-5 c £ a* r # £ £ 5 cc & r> 1c o 
[0-fB<Of3#&l#yi] 

[01] mi commmmicisv z>m&E Lm^&mm 

[02] ^2OllJS^SgCC*>^^W«EL^^<D»fH0 
[03] ^3CD*ife0!ffiCC^^^W^EL^O»f®0 
50 [04] ^4O*S6ff5SICC4dW^WtaEL^<D»rtH0 
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■C4>S. 

[05 ] &2<DmfcBim>$3&Mlc*stt2>m&E LiS* 
©KIS0-C**. 

[06 ] ^3©«S^SS©^tf!)«:*5WS*«E 
<D»iffi0"C#3. 

i o s§en 

1 2 

1 4 m^aAJ^ 
1 6 mm 
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* i 8 TLm&xtmm 

2 0 <#^;*S«) 

3 0 »« 

1 0 0. 1 0 2. 1 04 »8IEL^ 

2 o i m^Mmmm. 

2 0 3 
2 10 X 
2 1 1 m&*>l># 
2 1 2 fimSfl 
10 2 1 2 A— 2 1 2 F 

2 i 3 mnmu 

2 1 3 A HfcitMfl 
214 
2 2 1 



[0 1 ] 



100 : m&ELm* 




16 : 

ft 

14 : m^ff A« 



12 : 

io : ismm 



[02] 

102 : W«EL*^ 

1" 




'///////<■< 




14 : «-?*£A# 



12 : 



18 : IE?liiAlfti£Jg 



10 : 



\\\\\\\ 



[03] 



104 : W«ELjR-f 



I 




'///////, " 




16 : 

20 : f^SBJg 

14 : m^^A* 

12 : 

18 : iE?l8:AI&i£J! 
10 : fi&SJg 



[04] 




'///////, 




*r«EL*^ 



16: SfiS 

14 : «^FffiA« 

12 : 

18:iE3tti:Alft2!@ 
20 : 

io : m&m 



C18) 



(135) 




«fK2000- 1 64359 
[06] 



lCMa r W«EL*T 




(19) 



[09] 




203 



7P> h^-is<Dgt$ 



(51)Int.Cl / 

C 2 3 C 28/00 

H 0 1 L 33/00 

H05B 33/22 



F I 
C23C 
HO 1 L 
HO 5 B 



28/00 
33/00 
33/22 



3K007 AB02 AB06 AB12 AB13 BB01 

CA01 CB01 DAOO 0B03 EBOO 

FA01 FA03 
4K044 AA12 AB10 BA01 BA10 BAH 

BA12 BA21 BB02 BC02 CA11 

CA13 



